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TELECOMMUNICATIONS APPARATUS AND METHOD 



This invention relates to telecommunications apparatus and method 
More particularly, the invention relates to apparatus and methods for delivering 
information to mobile users in a telecommunications system. 

In conventional telecommunications, a given user is associated with a 
given telecommunications terminal (e.g. a conventional telephone, or a 
computer with a modem, or a facsimile unit). However, more recently, users 
have become mobile. In addition to mobile telephones (for example digital 
cellular telephones such as those conforming to the GSM standard) other types 
of portable terminal include pagers (either tone pagers or message pagers which 
can receive short textual messages and display them); so called "personal digital 
assistants" (PDA's) and portable facsimile or computer units adapted to 
communicate via cellular networks using dedicated modems. Users may also 
move to and from fixed terminals. 

At the same time, the volume and types of formats of information which 
can be transmitted is increasing, and new, so called "multi-media" formats, 
consisting of single sets of information presented in multiple media (such as for 
example image, text and audio files) are entering use. 

The telecommunications channels through which information is 
delivered comprise channels of varying bandwidth, including optical fibre links; 
coaxial copper links; conventional subscriber telephone lines; infra-red local 
area networks; and radio frequency channels. Of these, radio frequency 



WO 98/47295 



2 



PCT/GB98/01056 



channels are used for mobile communications. However, radio frequency 
channels which are used in mobile communications generally have available the 
lowest bandwidth due to demands on the RF spectrum and to the channel 
conditions within the RF spectrum. Thus the amount of information which a 
5 mobile user can currently receive and select from is relatively limited. 

European patent application EP-A-07 18784 describes a system for 
retrieving information based on a user-defined profile, A server acting on 
behalf of the client identifies information on the basis of the user-defined 
profile, to generate a personalised newspaper which is delivered to the user. 

1 0 This provides for an automatic sorting of the large volume of data available on 
the World Wide Web to generate a subset of the information available which is 
tailored to a users specific interest However, the system is only used for 
providing a personalised newspaper delivered in electronic form to a static user. 
International patent publication No WO94/30023 describes a GSM 

15 telecommunications system whereby data records may be downloaded onto 
subscriber identity modules in the system by broadcasting the data to a 
subscriber. The distribution of messages to subscriber identity modules in a 
specific area is possible, for example for advertising purposes. However, only a 
limited amount of data can be broadcast in such a manner for storage on the 

20 subscriber identity modules. Furthermore, the information available to the user 
at any one time is available only from one source, for example a data server is 
connected to the local telephone exchange. 
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International patent publication No W093/01665 describes a 
telecommunicationssystem in which mobile users are able to receive localised 
information data from base stations in the system. Each base station is provided 
with a localised information database, containing information pertaining to the 
5 local area, which can be received by a mobile user being served by the base 
station on request The user is able to download selected portions of the 
information contained in the localised information database by stating selections 
on a mobile terminal. However, again the amount of information available to 
the user is limited to that stored in the localised information database. 

10 Furthermore, all mobile users in a cell receive the same information, and the 
information is localised only to the extent that the base stations are separated. 

International patent publication no. WO96/071 1 0 describes a navigation 
information system whereby route guidance information, or possibly other 
locality-dependent information, may be provided to a user of a cellular 

15 telephone network. The user, on requesting service, identifies a destination, 
which a server specifically allocated to that user uses to formulate a route. As 
the user travels along the route, the cellular telephone of the user automatically 
signals tracking information to the server as the user travels. When the user's 
position falls within predefined "overlay areas", messages direct from the user 

20 along the route are automatically generated and transmitted the cellular 
telephone of the user. Whilst this document briefly describes providing other 
locality-dependentinformation,such as information about local facilities, tourist 
attractions, weather forecasts, public transport information, etc, the means of 



r > WO 98/47295 



4 



PCT/GB98/01056 



presentation of the information to the user is inconvenient, insofar as the amount 
of information presented, if a large variety of information were included, would 
be excessive. 

Our earlier international application PCT/GB96/00252, published 
5 1 5 August 1 996, describes a multimedia telecommunications system employing 
reconfigurable agents. Aspects of this document are incorporated by reference 
herein. 

Our earlier international application PCT/GB97/00890, published 
9 October 1997, describes a telecommunication system in which a user is 

10 tracked, and the identity of a terminal which he may at any time be using is 
stored. The capabilities (i.e. formats in which signals can be accepted and/or 
output) of terminal equipment in the vicinity of the user is stored. Therefore, 
rather than attempting (unsuccessfully) to deliver a high bandwidth signal to a 
low bandwidth mobile terminal, the system directs the signal to a nearby 

15 terminal which can support a better representation of the signal. The nearby 
terminal may accept and output the signal in its original form, or the network 
may convert the signal to a different format which can be accepted by the 
nearby terminal. 

One aspect of the present invention provides a method of selecting 
20 information sources from which information is provided to users via a 
telecommunications system, said method comprising: 

tracking the location of a user in the system by receipt of tracking 
information for said user; 
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accessing location data indicating localities in which information from 
the respective sources is deemed to be relevant; 

generating a shortlist of information sources for said user on the basis 
of said tracking information and said location data; and 
S transmitting said shortlist to a terminal associated with said user so as 

to allow said user to select an information source of interest and thereby to 
access information from said source. 

Thus, the invention provides a system in which information specific to 
the location of the user may be shortlisted, thereby filtering out information 
10 which relates to other locations. This method provides a basis for various 
improvements to known information distribution systems. 

Individual sets of information sources may be selected, and dynamically 
altered, for each user in the system, thereby providing for personalised 
information distribution which alters the information delivered dynamically in 
1 5 accordance with the location of each of the users. 

The individual set of information sources may be further filtered with 
user-specific preference information pre-stored for each user. 

Dual filtering, both according to the location of the user and in 
accordance with pre-stored preference information, can be used to provide 
20 particularly useful shortlists whereby the level of expected interest to a user of 
the information sources selected can be maintained at a high level, whilst 
nevertheless deriving information from a wide variety of sources. 
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According to a further aspect of the invention there is provided 
apparatus for collating information sources from which information is to be 
provided to users in a telecommunicationssystem, said apparatus comprising: 

location storage means arranged to store location data associated with 
said information sources held on one or more remote servers; and 

location-dependent selection means arranged to select, from said 
information sources, a plurality of information sources on the basis of 
intersections between locations specified by users and said location data, 

Thus, the location data and selection functionality may be provided 
entirely separately from the information content, which may be stored on 
different servers. Integration with content from the World Wide Web is also 
possible, as the information sources may be held remotely. 

Preference information may also be used to filter the information 
sources, and may also be held separately from the information content for 
security, for example on another server. 

In accordance with a further aspect of the invention there is provided a 
method of distributing information to users in a telecommunications system, 
said method comprising: 

tracking the location of a user by receipt of tracking information from a 
location updater part of said system; 

selecting one or more information sources from which information is 
intended to be received in localities surrounding the location of the user, by 
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means of said tracking information, in a location directory part of said system; 
and 

transmitting summary information and a system address for each of the 
selected information sources to a terminal part of said system, to allow the user 
to receive said summary information and access said information source via said 
terminal part 

This allows a user to be alerted to the availability of information relevant 
to the user's location and which may be of interest to the user, and to access the 
information if the summary indicates that it is in fact of interest 

Further aspects, features and advantages of the present invention will be 
apparent from the following description of preferred embodiments of the 
invention, which refers to the accompanying drawings, in which: - 

Figure 1 is a schematic diagram illustrating the physical, or transport, 
layer of a telecommunications system according to the invention; 

Figure 2 is a schematic block diagram illustrating the components of the 
information delivery apparatus of the system of Figure 1 ; 

Figure 3 is a schematic diagram illustrating the system architecture for 
control programs used in the apparatus of the present invention; 

Figure 4 is a flow diagram illustrating a location updating procedure; 

Figure 5 is a flow diagram illustrating a shortlisting procedure; 

Figure 6 is a flow diagram illustrating a terminal selection procedure; 

and 
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Figure 7 is a flow diagram illustrating a procedure whereby a user 
selects information for delivery. 
General Overview of Physical Layer 

Referring to Figure 1, at the physical or bearer level the 
telecommunications environment of a user Ul comprises a cellular telephone 
Tl and a personal digital assistant T2 carried by the user, a facsimile apparatus 
T3 and conventional telephone T4 at a desk a few feet from the user; and a 
computer workstation T5 including a modem at a desk top some meters away 
from the user, all within a single building. 

The workstation T5 in this case comprises a local area network (LAN) 
server, connected to further terminals T6-T9 (not shown) at different distances 
from the user. 

The various terminals T1-T5 are each capable of receiving different 
signal formats, as follows: 

Tl - voice or low bit rate data. 

T2 - low bit rate data (receive only). 

T3 - facsimile image signals. 

T4 - narrow bandwidth audio. 

T5 - high bit rate data in various formats. 

In communication with the various terminals are a number of different 
communications channels forming parts of different notional networks 
(although some or all may be commonly owned). 
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A public switched telephone network (PSTN) Nl is connected via a 
local line L3 to terminal T3 , and via local line L4 to terminal T4. 

An integrated services digital network (ISDN) N2 is interconnected with 
the PSTN Nl via a gateway Gl (e.g. a local or international switching centre), 
5 and is connected via an ISDN line L5 to terminal T5, and hence to local area 
network N3. 

A public land mobile network (PLMN) (e.g. a GSM - compatible digital 
cellular network) N4 is connected via a gateway G2 to the PSTN Nl and ISDN 
N2. A base station Bl of the PLMN provides a picocell in the environment of 
1 0 the building within which the user U 1 is located, and a base station B2 provides 
a cell within the same general area. 

Thus, the networks N1-N4 are capable of delivering data at different 
rates to the various terminal T1-T5; low speed data via the PLMN N4, higher 
speed data via the PSTN Nl, and yet higher speed data via the ISDN N2 or 
15 LAN N3. 

Information sources, held for example on file servers IS1-IS4, are 
distributed throughout the networks N1-N4. Only four file servers are shown, 
however other distributions are envisaged. The user Ul wishes to receive 
pertinent information from any or all the information sources in the system. 
20 T^euiserJJl^ carries a tra cking device via which his position within the 

telecommunications environment may be tracked. For example, in this 



embodiment the tracking device PI comprises a chip carrying card or "smart 
card" carrying data identifying the user, and some or all of the terminals T1-T5 
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carrying a card reader arranged to read the card. Alternatively, it could 
comprise a 'smart badge* transponder, the location of which is tracked within the 
building. 

Specifically, the workstations T5-T5 and the cellular telephone Tl cany 
5 such smart card readers. Additional smart card readers are installed at access 
doors within the building, and are connected to the LAN N3 to signal thereon. 

Further, preferably, the cellphone Tl comprises, in addition to cellphone 
communicating components, a global positioning system (GPS) receiver and is 
arranged to derive and signal its position periodically as disclosed in EP 
10 0467651 (Motorola). Alternatively, the cellphone Tl could perform positioning 
additionally using a land-based positioning signal, such as by differential GPS 
positioning, or purely using land-based positioning signals, such as differential 
GSM triangulation signals. 

Thus, the position of the user Ul is known by one or more of several 
15 means; firstly, it is known to which terminal he has logged in, for example by 
password and/or by the insertion of his smart card; secondly, his geographical 
position is obtained by means of a positioning signal receiver; and thirdly, his 
position within a building may be known (from the access door system). 

Referring to Figure 2, the networks N1-N4 are divided into two 
geographical regions (A, B), in order to localise location updating signalling 
within each of the regions, thereby reducing the signalling load on the system. 
Only two regions are shown for the purposes of illustration. However, larger 
numbers of geographical regions are also possible. Also for the purposes of 
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illustration, the following description will relate mainly to one of those 
geographical areas. (A), although the characteristics of the information 
distribution procedures within other geographical regions will then be readily 
apparent 

Region A has a number of information sources ISai-ISan available via 
the networks N1-N4, which provide information associated with various 
localities within the region. A number of terminals T A i-Tan are located within 
the region, the terminals including fixed terminals at various locations in the 
region, and mobile terminals which are at least temporarily within the region. 
The terminals have various technical characteristics, including different 
information type input and output formats. 

A number of location update devices LU a1 -LUan are located within the 
region. These location update devices include fixed terminals, such as the card 
readers previously referred to, which perform location updating for any users 
within their respective localities, and mobile terminals, such as the GPS 
receivers previously referred to, which are carried by a single user and perform 
location updating for that user alone. 

Also included in the region is a regional server RS A which stores 
intelligent software agents, as discussed in further detail below. A key element 
of this embodiment is the regional location directory store LD A . The location 
directory store LD A holds records of information sources, terminals and users 
which are present in its region. The regional location directory store LD A may 
be an element in a distributed hierarchical network of location directory stores. 
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Software System Architecture 

For the reasons described in the above referenced prior art, it is 
advantageous to employ a so called "agent based" control mechanism. The term 
"agent" is used with a number of different senses in the literature; here, except 
where the context makes it clear that this is unnecessarily limiting, it will be 
understood to mean an independently executing control program under control 
of which a computer or computer controlled switching centre performs the 
functions attributed to the "agent". The term is not necessarily limited to control 
programs which monitor their environment and adapt their behaviour and 
response thereto, but encompasses such programs. 

Each agent makes use of data, and it is convenient that the agents should 
therefore operate in "object-oriented" fashion; that is to say, that the data should 
be "encapsulated" so as to be accessible and alterable only by associated control 
programs, acting in response to "messages" (which need not, however, be 
physically transmitted but could simply be data passed via the stack of a single 
computer). The agents may be defined in an object-oriented model such as 
Object Management Group's Common Object Request Broker Architecture 
(CORBA). It will, however, be understood that the object oriented format is 
inessential to the invention. 

Referring to Figure 3, the software architecture of the system includes a 
location updater object class 2, a terminal agent object class 4, a personal agent 
object class 6, an information agent object class 8 and a location directory object 
class 10. 
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Each user in the system has a personal agent 6 operating in the system 
on its behalf. Each information source in the system has an information agent 8 
operating in the system on its behalf. Each location update device in the system 
has a location updater object operating in the system on its behalf. Each 
terminal in the system has a terminal agent operating in the system on its behalf. 
Finally, each location directory store has a location directory object operating on 
its behalf. 

Thus, in a single region of the telecommunications system, there will be 
held a large number of personal agents 6, corresponding with the number of 
users in the region, a large number of terminal agents 4, corresponding with the 
number of terminals in the region, a large number of location updaters 2 
representing each location update device in the region, and a location directory 
object representingthe regional location directory store. 

Each agent has a section of random access memory storing its software 
code. The relative locations of the agents within the system is not critical, since 
the agents are accessible by means of the networks N1-N4. However, in an 
advantageous arrangement, at least some of the terminal agents 4 may be 
located on file servers close to the respective terminals they represent, the 
location updaters may be held on a file server at the point of receipt of the 
location updating information, the information agents 8 may be located on file 
servers close to the respective information sources they represent, and the 
personal agents may be held in the regional server which is co-located with the 
regional location directory store. 
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Each personal agent has fields for storing the following Hata - 
1 . Its user's preference data, including age, gender, st ate of health, frie nds, 
interests, information format type preferences, dynamic update preferences, 



2. A location service list detailing information sources and terminals 



3- A shortlist of selected information sources for presentation to the user. 
4. Network addresses of the users personal terminals. 



6. The current location of the user. 

7. An alternative location of interest to the user. 

8. The network address of the personal agent 

9. A selection algorithm for filtering information by reference to the store 
of user preference data. 

The personal agent 6 interfaces with each of the location service 
directory 10, information agents 8, terminal agents 4 and location updaters as 
will be described below. 

The information agent has fields for containing the following data: 
1. Meta-information concerning the information stored in the information 
source, including a list of the files contained in the information source, format 
identifiers (for example Multipurpose Internet Multimedia Extension (MIME) 
records), the sizes of the files, the language (for example English) of a text file, 



location-based preferences!time/date-based preferences etc, 




offering service in the current location <jf the user. 



The identity of the terminal currently being used by the user. 



98/47295 



15 



PCT/GB98/01056 



encoding identifiers, a best before date and a priority indication indicating the 
relative importance of the respective files in the information source. 
2. The network address of the information source. 

The terminal agent 4 has fields for containing the following data: 

1 . A list of allowable input and output file formats. 

2. The network address of the terminal. 

3 . The network address of the personal agent of the current terminal user. 

4. A shortlist of information source details sent to the terminal by the 
anient personal agent 

5. The network address of the currently selected information source, if any. 

6. A list of file format translations which the terminal agent supports. 
The location updater 2 has fields for containing the following data: 

1 . The current location of the corresponding location update device. 

2. The identities of users being serviced by the location updater (multiple 
users if the location update device is fixed, single user if the location update 
device is mobile). 

The location directory 1 0 has fields for containing the following data: 

1 . A full list of information source descriptions for all information sources 
providing information relating to the region. 

2. A full list of terminal agents providing terminal resources in the region. 

3. A list of all personal agents operating in the region, with their cunent 
locations. 
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The information source descriptions contained in the location directory 
include the following: 

1 . The name of information source. 

2. A summary of the contents of the information source. 

3. The network address of the information source. 

4. A locality record for the information source. 

The terminal records held in the location directory 10 include the 
following: 

1 . The network address of the terminal. 

2. A locality record for the terminal. 

The locality records held in the location directory relating to the 
information sources and the terminal agents define the following location 
characteristics, namely a location defined in latitude, longitude and altitude, and 
a three-dimensionalshape defining the locality in which the record is valid, with 
the defined location at the centre of three-dimensionalshape. 

Localities with which respective information sources are associated are 
individually configurable. Some information (for example weather information) 
could therefore be readily accessible by the user over a relatively wide area, 
whereas other information, being more location-specific (such as local services 
information), could be filtered out except in a more narrowly-defined locality. 
Location Updating 

Referring to Figure 4, the location updater 2 provides a location update 
message, in the case of a fixed location updater when a user registers with the 
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location updater, and in the case of a mobile location updater when the user 
carrying the location updater moves a predefined threshold distance since a 
previous location update. 

When the personal agent receives a new location for the user, due to 
5 location updating or due to the user logging onto a terminal, the personal agent 
updates its user location record, step 1 02, and proceeds to request a new location 
service list from the location directory, step 1 04. 

^ — — 

On receipt of a location service list request, the location' directory 
performs a search for geographical intersections between the stored terminal 

10 locality records and the stored information source locality records with the user 
location specified in the location service list request, and produces a location 
service list providing information source descriptions of all information sources 
associated with the location of the user, and terminal descriptions of all 
terminals having a locality associated with that of the user.. The information 

1 5 source description contains the name of the information source, a summary of 
its contents, its address and its locality record. The terminal description 
includes the network address of the terminal. 

When compiled, the location service list is sent to the personal agent, 
which receives it in step 106. From the list, the personal agent is able to 

20 produce a shortlist of information sources, step 108, and select an appropriate 
terminal for receipt of information by the user, step 1 1 0, as described in further 
detail below. 
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When^the terminal has been selected, the personal agent sends the 
shortlist information to the terminal agent of the selected terminal, step 1 12. 

At this point, thTuser-is-able-to-access detailed on the 

shortlist, which remains valid as long as the user remains in the same location* 
5 When the user moves to a new location, the personal agent receives a new user 
location from the location updater in question, and returns to step 1 00. 

It should be mentioned that a location may not necessarily be a 
geographical location. For example, it may be appropriate to assign a particular 
location to a means of transport, such as a train, thus allowing the personal agent 
10 of a user to select information which it considers may be of interest to its user 
when boarded. Such information could for example be travel connection 
information. 

Where a location is a geographical location, the type of information 
selected by a personal agent may be information pertaining to services in the 

15 local area, other users (friends) in the local area (in this sense, personal agents 
may also act as information agents by registering their respective information 
with the location directory for distribution to interested parties in the same 
locality), local tourist information, etc. 
Shortlisting Information Sources 

20 When a personal agent has received a new location service list, the 

personal agent proceeds to filter out information sources which it considers not 
potentially of interest to its user. This is carried out as shown in Figure 5. 
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The personal agent first selects one of the information sources in the 
location service list,.and checks whether the summary of the information source 
contents correspond with any of the users preferences. From the summary, the 
personal agent determines whether a key word search is appropriate. If so, the 
5 personal agent requests a key word search to be performed by the corresponding 
information agent, step 200. The information agent performs a search of the 
information source contents to determine a fit factor of the contents held and the 
key words. The personal agent then receives meta-information relating to the 
information stored and the key word fit results from the information agent, step 
10 202. 

If no key word search is required, the personal agent simply requests 
meta-information from the information agent, step 204, and duly receives it, 
step 206. 

With or without the key word fit, the personal agent performs the stored 
1 5 selection algorithm, using the stored user preferences and the information stored 
relating to the information source being accessed, 208. Should the selection 
result indicate an information source containing information potentially of 
interest to the user in the user's current location, the personal agent adds the 
information source details to its shortlist, step 210. 
20 The personal agent proceeds to perform the same sequence of 

procedures in relation to each information source listed in the location service 
list, until such time as all information sources associated with the location of the 
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user have been analysed, and all information sources containing information 
which is potentially of interest to the user have been added to the shortlist 
Terminal Selection 

Once the shortlist has been constructed, the personal agent proceeds to 
request terminal details from the terminal agents of each of the terminals listed 

in the location service list, step 30^^^ -* 

The terminal details received include details of the information format 
I types (for example text files, audio files, image files) supported by the terminal. 



Ss is compared by the personal agent with the meta-informationoFall items 
10 on the shortlist, and user terminal-type preferences are taken into account, in 
order to select a preferred terminal for receipt of information by the user, 3 02. 

The selected terminal may either be one of the user's personal terminals, 
or a public terminal which is in the vicinity of the user at the current user 
location. 

!5 Once a terminal is selected, the personal agent contacts the 

corresponding terminal agent and requests access to the terminal, 304. Should 
the terminal agent grant access, the current terminal record of the personal agent 
is updated, 306. Otherwise, a different terminal must be selected. 

If the terminal to which access is granted is different to the previously 

20 selected terminal, the personal agent sends a cancel terminal command to the 
terminal agent of the previous terminal, step 308. 
File Transmission 
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When the terminal agent of the selected terminal has received the 
shortlist from the personal agent, the terminal agent sends the summary details 
of all shortlisted information sources to the terminal for receipt by the user. 

The user may be directed to a newly-selected terminal by a message 
received for example on the user's personal mobile terminal Tl or T2. 

When viewing or otherwise receiving the shortlist, the user is able to 
select one of the shortlisted information sources, which causes the terminal 
agent to request a file directly from the selected information source. 

The terminal agent also sends data to the personal agent identifying the 
selected file, to allow the personal agent to refine the stored user preference 
information by a learning process, such as by means of a genetic algorithm, and 
for billing purposes. Each personal agent may periodically report use of the 
services available to a billing system for billing purposes. 

Referring to Figure 7, when the information agent receives a file request, 
step 400, it checks the request to determine whether the terminal agent has 
requested personalisation of the file contents. The user may for example request 
only a portion of the file contents to be sent, or that content of a particular type 
be sent. If personalisation is required, the information agent proceeds to 
personalise the file contents, step 402. 

When the personalised or unpersonalisedfile is then sent to the terminal 
agent, step 404, the terminal agent determines whether format conversion is 
required or desired. Such format conversion may be performed by resources in 
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the system and may consist of any of the following format conversions (but the 
following is not intended to be a limiting list): 

3D graphics to 2D graphics and vice versa; 

Image graphics to facsimile and vice versa; 

Facsimile to text (e.g. optical character recognition) and vice versa; 

First application output (e.g. spreadsheet) to second applicatioiuputput 



(e.g. wordprocessor); 

Wordprocessoroutput to text and vice versa; 

Text to speech and vice versa (speech recognition); 

First video format to second video format (e.g. full rate video to MPEG 

compressed video); 

Text to summary (i.e. automatic document abstracting); 

Picture to text (i.e. image recognition); ^ 

First human language to second human language (i.e. machine 



First speech coder format to second speech coder format (e.g. ADPCM 
to GSM and vice versa); 



The request from the terminal agent to the information agent will 
contain an indication of whether or not dynamic updating of the information 
received from the information agent is required. If so, whenever the requested 
file is updated in the information source, providing the user remains in the 




15 



translation); 



First database search query language to second database search query 



language. 
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locality associated with the information source, the file is re-sent to the terminal 
agent, step 406. 

The information agent is able to determine each of the users interested in 
the information stored in the information source since the location directory 
5 stores a full list of the current user locations. Thus, whenever an information 
source is updated, the corresponding information agent checks, for all users for 
whom dynamic updates were requested, in the location directory to determine 
whether or not the user remains within its associated locality before the new file 
is sent 

10 Mobile Information Sources 

As briefly mentioned above personal agents may also register 
information for distribution to other users in its locality, with the location 
service directory. These users are mobile, and therefore the personal agents act 
as mobile information agents which may cause the updating of a user's shortlist, 

15 for example when the mobile personal agent providing the information is a 
friend of the user in question, even when the user remains stationary. Similarly, 
other information sources may be mobile and also cause such dynamic updating 
of a user's information source shortlist. 
Locating Agents 

W The address of mobile agents within the system may not be available in 

a given region (for example, the personal agent of a user will not be held in the 
regional server when a user has newly location-updated in the region). For this 
reason, a locating server resource LS (see Fig. 2) is provided in the system 
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which maintains current network address data for all mobile agents in the 
system. Thus, a "lost" agent may always be contacted via the locating server 
resource. 

Location-dependentPreferences f 

It has been pointed out that user preferences may also be location- 
dependent. Accordingly, the stored preferences may indicate that when a user is 
located within a business environment, the user would prefer to receive 
business-related information. The location of the business environment would 
be stored in the personal preference list. Similarly, when the user is in a 
shopping centre, the user may prefer to receive information relating to the goods 
on offer at that shopping centre, whereas the user would otherwise'not be 
sinterested in such infonna^n. /' 
Other Aspects of the Invention / 
Terminals - 

Particular terminals have been discussed above as examples. A more 
complete (though non limiting) list would include: 
telephones, 
video cameras, 
3D displays, 

personal digital assistants, 
cellular telephones, 
satellite telephones, 
pagers, 
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video phones, 

facsimiles, . 

payphones, 

quertyphones, 
5 personal computers, 

lap top portable computers, 

engineering workstations, 

audio microphones, 

video conference suites, 
10 telemetry equipment. 

Network and Links 

Likewise, although examples of networks have been given the range of 
network links available includes: 

terrestrial cellular networks (analog or digital), 
1 5 callpoint wireless systems, 

microcellularor picocellular systems, 

satellite cellular systems, 

the Internet, 

packet switching data services (PSS), 
20 leased lines, 

the PSTN, 
optical networks, 
Ethernet or the like area networks, 
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line of sight infrared links, 
video to home links, 
radio paging networks. 
User Location 

5 Whilst particular techniques for location tracking have been described, it 

will of course be understood that any method of tracking the approximate user 
position may be used; for example, tracking the terminals at which a user logs 
on. Accordingly, although it is preferred no specific position tracking device is 
essential to the invention. 

10 Information Sources 

It is to be appreciated that the information sources referred to herein 
are not necessarily held on separate network nodes. They may be held on a 
single server. It is preferred that the sources hold multi-media information. 
As an example, the sources may include World Wide Web pages which are 

15 individually accessible via a system address in the form of a Uniform 
Resource Locator (URL) via an Internet Connection. 
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CLAIMS: 

1. A method of selecting information sources from which 
information is provided to users via a telecommunications system, said 

5 method comprising: 

tracking the location of a user in the system by receipt of tracking 
information for said user; 

accessing location data indicating localities in which information from 
the respective sources is deemed to be relevant; 
10 generating a shortlist of information sources for said user on the basis 

of said tracking information and said location data; and 

transmitting said shortlist to a terminal associated with said user so as 
to allow said user to select an information source of interest and thereby to 
access information from said source. 

15 

2. Apparatus according to claim 1, comprising storing localities 
with which the respective information sources are associated, said selecting step 
comprising determining intersections between said localities and the location of 
the user. 

20 

3. A method according to claim 2, comprising configuring said 
localities individually. 
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4. A method according to any preceding claim, comprising 
selecting individual shortlists of information sources for distribution to different 
said users on the basis of the tracking information received for each of said 
users. 

5 

5 . A method according to any preceding claim, comprising altering 
the shortlists of information sources of a user in a locality with which an 
information source is newly associated. 

10 6. A method according to claim 5, wherein said newly associated 

information source relates to a mobile user in said system. 

7. A method according to any preceding claim, comprising 
selecting said associated terminal on the basis of said tracking information. 

15 

8. A method according to any preceding claim, comprising 
determining the information formats accepted by terminals in said 
telecommunications system and selecting said associated terminal on the basis 
that the terminal accepts the format of information provided by a source present 

20 in said shortlist. 

9. A method according to any preceding claim, comprising storing 
preference information associated with a user, and analysing information 
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sources which are associated with the location of the user in order to select from 
those analysed information sources ones containing information which is likely 
to be of interest to the user, for placement on said shortlist 

5 10. A method according to any preceding claim, wherein said 

shortlist includes system address data whereby the sources may be identified in 
said telecommunications system. 

11. A method according to any preceding claim, comprising 
10 receiving said tracking information from a location updating device in said 

system. 

12. A method according to any preceding claim, wherein different 
information sources which are associated with the same location are stored in 

1 5 servers distributed within said system. 

13. A method according to any preceding claim, wherein said 
information sources include personal information sources containing 
information relating to users of the system. 

20 

14. A method according to any preceding claim, wherein said 
information sources include sources containing terminal-specific information to 
be retrieved by a user at one or more prespecified terminals. 
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15. A method according to any preceding claim, wherein said 
information sources include sources containing information relating to services 
available in the locality in which the information items are to be distributed. 

5 

16. A method according to any preceding claim, wherein said 
information sources comprise all or any of text files, image files, sound files, 
speech data files and/or video files. 

10 17. A method of selectively discriminating between sources 

providing information to users in a telecommunication system, said method 
comprising: 

storing location records for information sources identifying the locations 
in which information from the sources is intended to be relevant; 
1 5 detecting when a user requires information relating to a new location; 

compiling from the location records a set of one or more identifiers of 
sources of information which is intended to be relevant at the new location; and 

transmitting said information source identifiers to a terminal in the 
system for receipt by the user. 

20 

18. Apparatus for collating information sources from which 
information is to be provided to users in a telecommunications system, said 
apparatus comprising: 
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location storage means arranged to store location data associated with 
information sources held on one or more remote servers; and 

location-dependent selection means arranged to select, from said 
information sources, a plurality of information sources on the basis of 
5 intersections between locations specified by users and said location da ta. 

19. Apparatus according to claim 18, wherein said location data 
specifies geographical coordinates of localities for which the related information 
sources contain relevant information. 

10 

20. Apparatus according to claim 1 8 or 1 9, wherein said information 
sources are held on a plurality of servers distributed within said 
telecommunications system, said selection means being arranged to select 
information sources from different said servers for a user in a particular 

15 location. 

21. Apparatus according to any of claims 18 to 20, comprising 
means for transmitting information relating to one or more selected information 
sources to a terminal in said telecommunications system for receipt by a user. 

20 

22. Apparatus according to claim 2 1 , comprising means for allowing 
a user to select further information associated with said transmitted information, 
for transmission and receipt by the user. 
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23. Apparatus according to any of claims 18 to 22, further 
comprising means for storing data identifying the locations of terminals in said 
telecommunications system and means for selecting one of said terminals on the 

5 basis that the terminal is in the proximity of a user. 

24. Apparatus according to any of claims 18 to 23, comprising 
means for analysing information sources which are associated with the location 
of the user in order to select from those analysed information sources ones 

10 which contain information which is likely to be of interest to the user, on the 
basis of preference information associated with said user. 

25. Apparatus according to claim 24, further comprising means for 
altering said preference information in response to learning of selections of 

1 5 information sources made by a user. 

26. Apparatus according to any of claims 18 to 25, said location 
storage means being arranged to hold information locality records for 
information sources in the system, said information locality records indicating 

20 the localities with which said information sources are associated. 
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27. Apparatus according to any of claims 18 to 26, wherein said 
location storage means holds system address data whereby the information 
sources may be accessed in said telecommunications system. 

5 28. Apparatus according to any of claims 18 to 27, comprising 

storage means holding user location data indicating the locations of users in the 
system. 

29. Apparatus according to any of claims 18 to 28, comprising 
1 0 means to be carried by a user for providing the current location of the user to the 

selection means. 

30. Apparatus according to claim 29, wherein said means to be 
carried comprises a positioning system receiver, such as a GPS receiver. 

15 

3 1 . Apparatus according to claim 29 or 30, wherein said means to be 
carried comprises a user identity module for identifying the user to a location 
update means located in the proximity of the user. 



32. Apparatus according to any of claims 18 to 31, wherein said 
information sources include personal information relating to users of the system. 
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33. Apparatus according to any of claims 18 to 32, wherein said 
information sources include terminal-specific information to be retrieved by a 
user at one or more prespecified terminals. 

5 34. A method of selecting information sources from which 

information is provided to users via a telecommunications system, said method 
comprising: 

tracking the location of a user in the system by receipt of tracking 
information for said user, 
1 0 accessing location data defining localities in which information from the 

respective sources is deemed to be relevant; 

selecting a plurality of information sources on the basis of intersections 
between said location and said localities; and 

filtering said selected information sources on the basis of preference data 
15 indicating preferences expressed by said user to provide a refined selection of 
information sources having contents which are likely to be of interest to said 
user. 



20 



35. A method according to claim 34, wherein each of said plurality 
of information sources has a locality which is defined separately from the other 
of said plurality of information sources. 
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36. A method according to claim 34 or 35, further comprising 
personalising the content of information provided by at least one of said refined 
selection of information sources, for said user. 

5 37. A method of distributing information to users in a 

telecommunications system, said method comprising: 

tracking the location of a user by receipt of tracking information from a 
location updater part of said system; 

selecting one or more information sources from which information is 
10 intended to be received in localities surrounding the location of the user, by 
means of said tracking information, in a location directory part of said system; 
and 

transmitting summary information and a system address for each of the 
selected information sources to a terminal part of said system, to allow the user 
1 5 to receive said summary information and access said information source via said 
terminal part 

38. A method of collating information sources containing 
information to be provided to users in a telecommunications system, said 
20 method comprising: 

storing location data specifying localities in which information sources 
have an intended relevance; 

storing user preference data for users in the system; 
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tracking the location of a user in the system by receipt of tracking 
information for said user, ■ 

performing user-specific selection of information sources which contain 
information of potential interest to said user, based on said location data and 
5 said user' s preference data, 

wherein said user preference data includes any or all of the following: 

age, gender, state of health, friends, interests, information format type 
preferences, dynamic update preferences, location-based preferences and/or 
time/ date-based preferences. 
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